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We have previously isolated a novel fungal triprenyl phenol, designed staplabin, which enhances plasminogen binding to fibrin and cultured cells3). In the present paper, we report the isolation of two novel analogs of staplabin from cultures of Stachybotrys microspora IFO30018.
The analogs, designated SMTP-1 and -2, were isolated as follows. Sta. microspora IFO 30018, was grown aerobically at 25°C for 10 days as described previously3). In this culture, SMTP-1and -2 were produced along with staplabin, the major product. The concentrations of SMTP-1, -2 and staplabin were 20.0, 6.3 and 74.2/ig/ml, as determined by HPLC. The cultured broth (6 liters) was centrifuged at 8000rpm for 10minutes to obtain supernatant, which was then adjusted to pH 7 with 3n HC1and applied to an HP-20 column (60x330mm). After washing with 4.9 liters of water, the column was developed successively with 50% MeOH(4.9 liters) and MeOH(4.9 liters). The fraction eluted with MeOHwas concentrated in vacuo, giving 6.1 g of an oily residue.
The residue material was applied to a silica gel column (60 x 255mm), which was then developed with chloroform and chloroform-MeOH (19 : 1). The chloroformMeOHfraction was dried in vacuo to give 2.5g of a residue. The residue was dissolved in a small volume of MeOHand subjected in multiple batches to preparative Purified SMTP-1 (88 mg) was obtained by lyophilizing fractions eluted at retention times of 25.0~27.0 minutes. To isolate SMTP-2, the fraction eluted from the HP-20 column with 50%MeOH was concentrated in vacuo (2.5g) and applied to a silica gel column (40 x 160mm).
The column was developed successively with chloroform-MeOH (19 : 1) andchloroform-MeOH (9 : 1). The latter fraction was dried in vacuo, giving 392mg of an oily residue. The residue was dissolved in a small volume of MeOHand subjected in multiple batches to prepara- The spectra were measured in CDC13 (for SMTP-1) or DMSO-d6 (for SMTP-2) at 25°C at 67.9MHz (for 13C) and 270MHz (for 1H). The data for staplabin are from ref. 3. The chemical shift was referenced to TMS(S 0). /=Hz. in chloroform, MeOHand DMSO.The UVspectra of SMTP-1 and -2 were similar to that of staplabin, suggesting that both compounds have a chromophore structure related to that of staplabin. Indeed, signals corresponding to those of the ring structure (positions l~10), which include the chromophore, of staplabin were observed in the XH and 13C NMRspectra of SMTP-1 and -2 (Table 2) . On the other hand, SMTP-1 and -2 lacked the carboxybutyl moiety of staplabin. In these compounds, the side chain was assigned to be hydroxyethyl from the following observations: the nitrogen-bearing methylene signal (2'-H2) coupled to the C-l signal in the HMBCspectra; the 1H-1H spin coupling was observed between 2'-H2 and the oxygen-bearing methylene (l'-H2, 3H 3.87 for SMTP-1 and 3.57 for SMTP-2). In the XH and 13C NMRspectra of SMTP-1, signals quite similar to those for 4,8-dimethyl-3,7-nonadienyl moiety of staplabin were observed ( Table 2) . The presence of this moiety in SMTP-1was confirmed by the^^H COSYand HMBCspectra. As compared with SMTP-1, SMTP-2 lacked two olefinic carbon signals but had two oxygen-bearing carbon signals instead. The difference of molecular weight between SMTP-1 and 173 -2 was 34, which corresponded to two hydroxy groups.
These observations suggested that two carbons at one of the double bond in the side chain of SMTP-2 are hydroxylated. The positions of the hydroxy groups were assigned to be at 2" and 3" from the^^H COSYand HMBC spectra. From these observations, the structures of SMTP-1and -2 were proposed as shown in Fig. 1 . Staplabin is active in enhancing plasminogen binding to fibrin at concentrations of 0.4~0.6mM3). At the same concentrations, SMTP-1 enhanced 12^-plasminogen binding by 20-30% (Fig. 2) . This activity was approximately 5 times lower than that of staplabin. SMTP-2showed no activity under these conditions. From these results, it is suggested that carboxybutyl moiety of the staplabin molecule plays a critical role in enhancing plasminogen binding. Further, it may be possible that increasing hydrophilicity or polarity of the dimetylnonyl moiety in the molecule lowers its activity.
In addition to characterizing structure-activity relationships of staplabin, these compounds may also be useful for studying the biosynthesis of fungal triprenyl phenols with a hydroxylated prenyl group or a modified benzolactam4 8). Recently, NG-243, a substance effective in potentiating the action of nerve growth factor, was isolated from Sta. parvispora9). The spectral data for this compound suggest that it may be identical to SMTP-1.
